Background: In Japan, the absolute deficiency of doctors and maldistribution of doctors by specialty is a significant problem in the Japanese health care system. The purpose of this study was to investigate the factors contributing to specialty preference in career choice among Japanese medical students. Methods: A total of 368 medical students completed the survey giving an 88.2 % response rate. The subjects comprised 141 women aged 21 ± 3 (range, 18-34) years and 227 men aged 22 ± 4 (range, 18-44) years. Binary Logistic regression analysis was performed using specialty preferences as the criterion variable and the factors in brackets as six motivational variables (e.g., Factor 1: educational experience; Factor 2: job security; Factor 3: advice from others; Factor 4: work-life balance; Factor 5: technical and research specialty; and Factor 6: personal reasons). Results: Women significantly preferred pediatrics, obstetrics & gynecology, and psychology than the men. Men significantly preferred surgery and orthopedics than the women. For both genders, a high odds ratio (OR) of "technical & research specialty" and a low OR for "personal reasons" were associated with preference for surgery. "Technical & research specialty" was positively associated with preference for special internal medicine and negatively for pediatrics. "Work-life balance" was positively associated with preference for psychology and negatively for emergency medicine. Among the women only, "technical & research specialty" was negatively associated with preference for general medicine/family medicine and obstetrics & gynecology, and "job security" was positively associated for general medicine/family medicine and negatively for psychology. Among men only, "educational experience" and "personal reasons" were positively, and "job security" was negatively associated with preference for pediatrics. For both genders, "work-life balance" was positively associated with preference for controllable lifestyle specialties. Conclusion: We must acknowledge that Japanese medical students have dichotomized some motivations for their specialty preference based on gender. Systematic improvements in the working environment are necessary to solve these issues.
Background
In Japan, there have been absolute deficiencies in the number of physicians. This number of doctors belongs to the lowest group in the Organization for Economic Cooperation and Development (OECD) [1] . In addition to the absolute deficiency of doctors, maldistribution of doctors among the various specialties is a serious problem in the Japanese health care system. A Japanese governmental report revealed that obstetrics & gynecology, pediatrics, and anesthesiology have suffered a more severe shortage than other specialties [2] . Moreover, the decreasing tendency of doctors to choose internal medicine and surgery has accelerated [3] .
In Japan, internal medicine showed the highest preference rate, followed by general surgery, pediatrics, and emergency medicine. The gender ratio varied according to the specialty [4] , and the preference rates for general surgery, orthopedics, neurosurgery, and emergency medicine were significantly higher in men than in women, while those for obstetrics & gynecology, pediatrics, and dermatology were significantly higher in women [5] . Women now account for about one third to half of medical students and have become a growing part of medical schools in Japan as well as the U.S. and Europe [6, 7] , however female physicians are still underrepresented in some specialties such as surgery and emergency medicine [8] .
Choosing a specialty is a complex process and may be influenced by several confounding factors. Distribution of medical students' career choices among specialties varies considerably. Recent studies in other countries identified several factors related to the choice and preference, such as gender, career opportunities, prestige, and income [9] [10] [11] . Enoch et al. demonstrated that specialties that feature a controllable lifestyle (control of work hours) were defined as anesthesiology, dermatology, emergency medicine, neurology, ophthalmology, otolaryngology, pathology, psychiatry, and radiology, while non-controllable lifestyle specialties were surgery, internal medicine, family practice, pediatrics, orthopedic surgery, and obstetrics & gynecology [12] . In the USA, interest in surgery, pediatrics, and obstetrics & gynecology has declined, but the popularity of controllable lifestyle fields such as radiology, psychiatry, dermatology, and ophthalmology has been increasing [13] . Controllable lifestyle is becoming an increasingly important factor in choice of specialty by medical students. Moreover, for surgical careers, the decision to have a family (e.g., children) was a more significant influence for women than men [14] . Thus, it is important to know the expectations of future physicians as they play a role in their career choice. There are many studies on career choice of medical students in Western countries. However, studies exploring the impact of gender differences regarding specialty preferences in career choice are still lacking in Japan.
The purpose of this study was to compare specialty preferences and the motivational factors of Japanese medical students. We investigated associations between motivational factors and specialty preference in order to determine the factors contributing to specialty preferences as a career.
Methods

Participants
We cross-sectionally conducted a survey of 1 st to 5 th year medical students (N = 450) from one Japanese regional university school of medicine. From April 2009 to 2013 (in Japan, the academic year begins in April), the selfadministered questionnaire was distributed and collected in class within the first 4 weeks of the start of medical school. Individual responses required a signature (anonymous responses were also permitted), and completion of the questionnaire was voluntary. The study was approved by the ethics committee of the Ehime University Graduate School of Medicine (IRB: 1507004), and informed consent was obtained from all subjects.
Questionnaire
We used a modified questionnaire enquiring about their specialty preference and to what extent their decision was influenced by a set of given criteria that were developed by Takeda et al. [15] . Questions on gender, age, academic year, admission from hometown, type of high school, admission by a special policy aimed directly at increasing the number of rural physicians as the main purpose (chiikiwaku in Japanese), student preparing for the entrance exam next year, presence of medical relatives, and growing up in a rural area were included.
Participants were asked to specify which of the following 14 medical specialties they intended to pursue: general medicine/family medicine (GM/FM), internal medicine, surgery, paediatrics, obstetrics & gynaecology, psychiatry, anaesthesiology, emergency medicine, dermatology, orthopaedics, ophthalmology, otolaryngology, urology and radiology, or "other". They were instructed to choose their most preferred specialty and other specialties 'under consideration' with no restriction in the number. When "other" was chosen for a non-listed specialty, respondents were asked to specify which discipline they were choosing. In Japan, non-controllable lifestyle specialties are general medicine/family practice, special Internal medicine, surgery, pediatrics, obstetrics & gynecology, anesthesiology, emergency medicine, and orthopedic surgery, and controllable lifestyle specialties are psychiatry, dermatology, ophthalmology, otolaryngology, urology, and radiology [13, 16] . With regard to choice of a specialty, we [17] previously defined the following 6 factors based on the items that were grouped together: Factor 1: educational experience; Factor 2: job security; Factor 3: advice from others; Factor 4: work-life balance; Factor 5: technical and research specialty; and Factor 6: personal reasons. These 6 factors collectively accounted for 47.6 % of the variance in responses. We calculated Cronbach's alpha coefficiencies which demonstrated internal consistency that ranged between 0.55 and 0.84. The subscale response to the influences were rated on a 4-point likert scale (1 = not at all, 2 = not particularly, 3 = fairly well, and 4 = extremely well).
Data analysis
Statistical analysis was performed using IBM SPSS Statistics Version 21 (Statistical Package for Social Science, Chicago, IL, USA). Data are presented as the mean ± standard deviation (SD) unless otherwise specified. Gender differences in the subscales by level of interest in choice of a specialty as a career were examined using Mann-Whitney U test for continuing variables or χ 2 -test for categorical variables. Finally, Binary Logistic regression analysis was performed in order to derive confounding factors associated with level of interest in choosing a specialty as a career by gender. The interactive effect of gender and confounding factors was evaluated using a general linear model. A p-value <0.05 was considered significant.
Results
Characteristics of female and male students
Of 417 students from whom the questionnaire could be collected, 368 completed the survey giving an 88.2 % response rate. The subjects comprised 141 women aged 21 ± 3 (range, 18-34) years and 227 men aged 22 ± 4 (range, 18-44) years (Table 1) . "Student preparing for the entrance exam next year" ranked higher in men than in women and "having a role model" ranked higher in women than in men. There were no inter-group differences regarding age, academic year, admission from home, public high school graduation, combined junior high and high school graduation, admission by a special policy, presence of medical relatives, and growing up in a rural area.
Female and male students' career preferences Table 2 shows the levels of interest for specialty choices as a career by female and male students. The most common specialties chosen by the students were general medicine/ family medicine (18.8 %), surgery (9.5 %), pediatrics (7.6 %), special Internal medicine (7.1 %), emergency medicine (4.6 %), orthopedics (3.8 %), and urology (3.3 %). The other specialties chosen are listed in Table 2 . Women significantly preferred pediatrics, obstetrics & gynecology, and psychology than men. Men significantly preferred surgery and orthopedics than women. Table 3 shows female and male motivational factors for specialty preference. Compared with men, women considered "memorable experience in a class or clinical rotation", "encounter with role model teachers", "advice from teachers/consultants", and "interest in targeted populations such as children or the elderly" to be more important reasons for choosing a specialty, and "expected income" to be less important.
Rating of motivational factors for specialty preference
Motivational factors associated with specialty preference Table 4 shows the similarities and differences in both genders regarding motivational factors and specialty preference after adjusting other characteristics. For both genders, a high odds ratio (OR) for the "technical & research specialty", but a low OR for "personal reasons" were associated with preference for surgery. "Technical & research specialty" was positively associated with preference for special internal medicine and negatively for pediatrics. "Worklife balance" was positively associated with preference for psychology and negatively for emergency medicine. It was only among women that "technical & research specialty" was negatively associated with preference for general medicine/family medicine and obstetrics & gynecology, and "job security" was positively associated with general medicine/family medicine, but negatively with psychology. It was only among men that "educational experience" and "personal reasons" were positively associated, but "job security negatively associated with preference for pediatrics. When gender as an interaction term was studied in the association between motivational factors and preference of specialty, two significant differences were found. Each low ORs of "technical & research specialty" for general medicine/ family medicine and "educational experience" for anesthesiology had a stronger association with female than male preference.
Motivational factors associated with controllable and non-controllable lifestyle groups of specialties by gender For both genders, "work-life balance" was positively associated with preference for controllable lifestyle specialties (Table 5) . Among women only, a high OR of "advice from others", but a low OR of "educational experience" was associated with preference for controllable lifestyle specialties.
Discussion
The purpose of this study was to investigate and compare male and female preferences for specialties and motivational factors among Japanese medical students. Our results showed some gender differences in choice of specialty by the medical students. Women considered "interest in targeted populations such as children or the elderly" to be a more important factor for choosing a specialty, and "expected income" to be less important. Moreover, they significantly preferred pediatrics, obstetrics & gynecology, and psychology than men. Men significantly preferred surgery and orthopedics. There were some differences between the genders regarding motivational factors associated with choice of specialty. Lastly, both the male and female students who preferred the controllable lifestyle specialties considered work-life balance to be important. Our findings provide some important insights in medical student's choice of specialty. In Japan, Fukuda et al. [5] reported that internal medicine has the highest preference rate followed by general surgery, pediatrics, and emergency medicine, and the preference rates for general surgery, orthopedics, neurosurgery, and emergency medicine were significantly higher in men than in women, while those for obstetrics & gynecology, pediatrics, and dermatology were higher in women. Gender differences in choice and preference of specialty among medical students are common internationally, and previous investigations in other countries also demonstrated that pediatrics and obstetrics & gynecology are predominantly preferred by women, surgery by men, and internal medicine is pursued by both genders [14, 18, 19] . Similar patterns were Yes, first and second choice. Data were adjusted for all confounding factors in Tables 1 and 3 by Binary Logistic regression analysis, and presented regarding motivational factors as the final model. Bold numbers indicate significance (p < 0.05) CI confidence interval observed in our study, and gender-related specialty preferences were apparent. The fact that more women than men preferred obstetrics & gynecology and pediatrics could be explained by the high number of female physicians who are in these specialties and this has been the trend over the past decades. Hence, there are more same gender role models [20] . In Sweden, however, gender similarities among medical students regarding specialty preference are striking and contrast with research from other western countries [20] . Among Saudi undergraduate medical students, most women preferred surgery, followed by pediatrics and ophthalmology [19] . Individual preferences change extensively over time. Workload in these specialties is expected to increase as the number of female doctors increase due to changes in life circumstances such as pregnancies and child-rearing. Women and men differed somewhat regarding the importance placed on the six motivational factors. Women rated "educational experience" (e.g., "memorable experience in a class" or "clinical rotation and "encounter with role model teachers"), "advice from teachers/consultants", and "interest in targeted populations such as children or the elderly" higher, and "expected income" lower than men. Women tended to place a higher value on comprehensive patient care and existence of role models than men in choice of specialty. This is consistent with past work [10, 21, 22] indicating that women are more relationshiporiented than men.
Aasland et al. [23] showed that medical students who prefer surgery or internal medicine were more motivated by medical challenges and career possibilities, while those who prefer psychiatry or general medicine are more motivated by conditions such as variety and time for own family. Prestige of a specialty was less emphasized after graduation while the optimal combination of an interesting job and a good private life increased [23] .
For both genders, work-life balance was an important factor that contributed to students preferring specialties in the controllable life style group. Controllable lifestyle was found to be strongly associated with recent trends in choice of specialty for both genders, and could not be explained solely by specialty preferences of women [24] . Dorsey et al. showed that the percentage of women choosing specialties with a controllable lifestyle increased from 18 % in 1996 to 36 % in 2003 and the percentage for men grew from 28 to 45 % [24] . Students for whom work-life balance was extremely important (odds ratio [OR] = 0.6) were less likely to prefer surgery. Students for whom work-life balance (OR = 2.2) and continuity of care (OR = 2.1) were extremely important were more likely to prefer general practice [25] . Understanding that perceptions towards prestige and lifestyle differ among students may be useful when advising medical students about choice of specialty [26] .
There are some limitations to this study. First, our crosssectional study design does not eliminate potential causal relationships between the motivational factors of medical students and career choice. Second, this study involved a limited number of students who belong to one local university. Therefore, the demographics and referral source may limit generalizability. Third, as we used a self-administered questionnaire developed for 1st to 5th year medical students, some of the characteristics (such as motivational factors and choice of specialty) examined appeared to be more suitable for students in a higher academic year. Fourth, our study measured students' interest in a career, but not their actual choice after graduation. Future research using longitudinal data collection will enable us to monitor the relationship between early stated interest and actual behavior. Non-controllable lifestyle group of specialties consisted of general medicine/family practice, special Internal medicine, surgery, pediatrics, obstetrics & gynecology, anesthesiology, emergency medicine, and orthopedics, and controllable lifestyle were defined as psychiatry, dermatology, ophthalmology, otolaryngology, urology, and radiology. Yes, first and second choice. Data were adjusted for all confounding factors in Tables 1 and 3 by Binary Logistic regression analysis, and presented regarding motivational factors as the final model. Bold numbers indicate significance (p < 0.05) CI confidence interval
